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obtained by aligning a green ceramic sheet 9 on a laminated 
green ceramic body 

12 with high accuracy after an ink pattern 5 is transferred 
onto the sheet 9 

from an intaglio printing 4 while the sheet 9 is fixed to a 
press 7 and 

transferring the pattern 5 on the sheet 9 to the laminated 
body, and then, 

cutting and baking the laminated body and forming external - 
electrodes . 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of laminating ceramic 
electronic parts used for various electronic equipment, such as a stacked type ceramic condenser and a laminating 
piezoelectric device, and its manufacturing installation. 
[0002] 

[Description of the Prior Art] In recent years, it is called for that laminating ceramic electronic parts, such as a stacked 
type ceramic condenser, increase the number of laminatings of an internal electrode for high-capacity-izing. The 
fragmentary sectional view of a stacked type ceramic condenser is shown in drawing 10 . As for an internal electrode and 
2, in drawing 10 , 1 is [ an external electrode and 3 ] dielectric layers. A dielectric layer 3 functions as a capacitor by 
being inserted into two or more internal electrodes 1 . Manufacture of a stacked type ceramic condenser carries out the 
predetermined number-of-sheets laminating of the ceramic green sheet by which the electrode was printed, and this is 
performed by forming cutting, baking, and an external electrode. For this reason, the number of printers increases with the 
increase in the number of laminatings, and the manufacturing cost is made high. 

[0003] In order to reduce the printing cost of an internal electrode conventionally, many methods of construction have 
been examined at first in screen-stencil. Recently, as the printing method which changes to screen-stencil, the gravure 
method of construction is proposed by JP,5-25381,B or JP,3-108307,A. This method of construction prints the electrode 
which turns into an internal electrode by the gravure method on a ceramic student sheet, on a ceramic student layered 
product, carries out hot printing of this, and carries out a predetermined number-of-sheets laminating. 
[0004] 

[Problem(s) to be Solved by the Invention] Since gravure of the internal electrode is carried out to a ceramic student sheet 
front face by these proposals, pattern precision is high. However, in a stacked type ceramic condenser, two or more sheet 
(in practice 100 or more sheets) laminating of the ceramic student sheet with which these internal electrodes were printed 
will be earned out, and it becomes easy to generate laminating gap of the internal electrode in each laminating at this 
time. Laminating gap of an internal electrode is explained using drawing 1 1 . Drawing 1 1 is the cross-section perspective 
diagram of the stacked type ceramic condenser which laminating gap of an internal electrode 1 produced. If an internal 
electrode shifts as shown in drawing 1 1 , since the variation in the property of a product will occur and the yield of a 
product will fall, product cost becomes high. Moreover, a design rule also becomes sweet and productivity is also 
dropped. 

[0005] Moreover, by the conventional manufacture method, since it is necessary to prepare before a laminating many 
ceramic student sheets with which the internal electrode was printed, the part and inventory costs occur. 
[0006] Thus, conventionally, at the time of printing, since the ceramic student sheet was printed while not having been 
positioned by it, the limit was in the print quality. Moreover, at the time of a laminating, alignment newly needed to be 
performed, and there was a limit also in laminating precision. 

[0007] It aims at offering the manufacture method of the laminating ceramic electronic parts whose cost can be cut down 
more by this invention's solving the above-mentioned conventional technical problem, proposing the manufacture method 
of laminating ceramic electronic parts which can improve, and reducing the blank from the variation and the specification 
value of a property of a product at the time of a high laminating. 
[0008] 

[Means for Solving the Problem] In order to solve this technical problem the manufacture method of the laminating 
ceramic electronic parts of this invention After pushing against the aforementioned intaglio printing in the state where the 
ceramic student sheet fixed on the impression cylinder was made to meet intaglio printing and making an ink pattern form 
in the front face of the aforementioned ceramic student sheet, After repeating carrying out a laminating to the ceramic 
student layered product front face which builds in the internal electrode of one or more layers fixed to the predetermined 
position in the ceramic student sheet with which the aforementioned ink pattern was formed the number of predetermined 



times, cutting, baking, and an external electrode are formed in a predetermined configuration for the aforementioned 
ceramic student layered product. 

[0009] Since according to this invention printing is performed where a ceramic student sheet is fixed on an impression 
cylinder, a print quality is high, and since a ceramic student layered product can also perform the laminating of a ceramic 
student sheet in the state of fixation as it is to up to a ceramic student layered product, laminating precision can also be 
made nigh. Moreover, carrying out by the impression cylinder side can perform alignment at the time of printing or a 
laminating with high precision and at high speed mechanically. In this way, in this invention, the laminating precision of 
an internal electrode can be improved to 10 or more times as compared with the conventional gravure method. 
[0010] In this way, the print quality of an internal electrode and laminating position precision are raised, the blank from 
the capacity value variation and the specification value as a product is lessened, and a cheaper laminating ceramic 
condenser can be offered. 
[0011] 

[Embodiments of the Invention] After forcing invention of this invention according to claim 1 on the aforementioned 
intaglio printing in the state where the ceramic student sheet fixed on the impression cylinder was made to meet intaglio 
printing and making an ink pattern form in the front face of the aforementioned ceramic student sheet, After repeating 
carrying out a laminating to the ceramic student layered product front face which builds in the internal electrode of one or 
more layers fixed to the predetermined position in the ceramic student sheet with which the aforementioned ink pattern 
was formed the number of predetermined times, It is the manufacture method of the laminating ceramic electronic parts 
characterized by forming cutting, baking, and an external electrode in a predetermined configuration for the 
aforementioned ceramic student layered product. Since printing is performed where a ceramic student sheet is fixed on an 
impression cylmder, a print quality is high, and since a ceramic student layered product can also perform the laminating 
of a ceramic student sheet in the state of fixation to up to a ceramic student layered product, it has operation that 
laminating precision also becomes high. 

[0012] In order for the base film which is the method of manufacturing laminating ceramic electronic parts from the 
ceramic student sheet on the base film of the long picture which fixed the end at least, and followed printing in the 
qrick t0 Perform mventl0n accordin S to claim 2, it has operation of making a print speed and laminating speed 

[0013] Where it is the method of manufacturing laminating ceramic electronic parts from the ceramic student sheet fixed 
on the cylinder impression cylinder and a ceramic student sheet is twisted around a cylinder impression cylinder in order 
that mvention according to claim 3 may perform printing and a laminating, a print speed and laminating speed also 
become high, and since the pressure at the time of a laminating can also be reduced not to planar pressure but to a linear 
pressure, it has the operation by which an installation cost is also held down low. 

[0014] Since invention according to claim 4 can push against the cylinder gravure version the ceramic student sheet fixed 
in the shape of a cylinder and can form an ink pattern, it can be printed at high speed and with high precision at a rotary 
ceremony, and since it can also reduce the pressure at the time of printing to a linear pressure, it has the operation bv 
•which an installation cost is also held down low. 

[0015] Without a ceramic student sheet using an impression cylinder by carrying out the laminating of the aforementioned 
ceramic student sheet to a ceramic student layered product front face, after sticking a ceramic student sheet on intaglio 
printing m which the ink pattern was formed, printing and since a laminating can be carried out, invention according to 
claim 5 can make a facility simple, and since a ceramic student sheet does not touch an excessive thing, it has the 
operation which has the yield of a manufacturing process raised. 

[0016] After invention according to claim 6 imprints only the ceramic student sheet portion of a ceramic student sheet 
with a thickness of 20 micrometers or less formed on the base film on an impression cylinder front face In order to use a 
base film neither at printing nor a laminating process by imprinting and carrying out the laminating of the ink pattern from 
intaglio printing, a base film becomes dirty, or it is not prolonged, a base film can be reused, and it has the operation 
which can reduce the rate of industrial-waste-izing of a base film. 

[0017] between an impression cylinder and intaglio printing , shift [ can position mechanically so that it may become the 
same position between an impression cylinder and a ceramic student sheet and ] by turns on a fixed distance machine 
target in this state . invention according to claim 7 be carry out a laminating , and have operation that a highly precise and 
high-speed laminating can be perform , as compared with position ****** by the pin hole for position ***** formed in 

mm o 3 ? t W1 * W6ak P ° siti0n ****** md intensit y b y ^ ima 8 e recognition in the conventional ink pattern . 
[0018] Invention according to claim 8 has operation that the product per sheet can be taken to the degree of an imprint by 
90 degrees, 1 80 degrees, or carrying out a laminating, making it rotate 270 degrees, and a number can be increased to it 
still in the state in the state where it positioned mechanically. 

[0019] The cost at the time of being able to manufacture simultaneously the thing of a 1.6mmx0.8mm chip size and the 
Unrig ot a 3.2mmxl.6rnm chip size by carrying out the laminating of product configurations (chip size etc.) which are 
different m the ink pattern printed by the ceramic student sheet of one sheet, or the product property simultaneously and 



manufacturing the laminating ceramic electronic parts in small quantity many forms is reduced by invention according to 
claim 9. 

[0020] Invention according to claim 10 is forming the elastic body which consists of rubber or a resin on the surface of an 
impression cylinder by the thickness of 0.01mm or more 50mm or less, and since it can prevent generating of a blemish or 
a pinhole even if it is a weak ceramic student sheet, in case a ceramic student sheet is pushed against intaglio printing or it 
pushes against a ceramic student layered product the ceramic student sheet with which the ink pattern was formed, it has 
the operation which has the yield of a laminating process raised. 

[0021] (Form 1 of operation) It explains, making drawing 1 (a) - (f) reference about the form of operation of the 1st of this 
invention below. Drawing 1 shows an example of the manufacturing installation of the laminating ceramic electronic 
parts in the form 1 of operation, especially important printing and a laminating process are explained, and drawing 1 (a) - 
(d) shows the process which forms an ink pattern on the positioned ceramic student sheet. Moreover, drawing 1 (e) - (f) 
shows the process which carries out a laminating to the ceramic student layered product front face which builds in the 
internal electrode of one or more layers beforehand fixed to the predetermined position in the ceramic student sheet with 
which the ink pattern was formed in the state where it was positioned. In drawing 1 , it is the ink pattern with which 4 was 
formed in intaglio printing and 5 was formed in the front face of intaglio printing 4. An arrow 6 shows the direction where 
the press 7 which made the ceramic student sheet 9 and the base film 8 stick to a front face exercises, or the movement 
direction of the doctor 10 who forms ink 1 1 on intaglio printing 4 at the ink pattern 5. Moreover, 12 is a ceramic student 
layered product and one or more layers of internal electrodes 13 are built in the interior. In addition, generally the press 7 
in the form 1 of operation is called impression cylinder. 

[0022] As shown in drawing 1 (a), the press 7 which fixed the ceramic student sheet 9 and the base film 8 on the intaglio 
printing 4 in which the ink pattern 5 was formed is pushed in the direction of an arrow 6, and if a press 7 is pulled up like 
an arrow 6 as shown in drawing 1 (b), the imprint formation of the ink pattern 5 can be carried out on the front face of the 
ceramic student sheet 9. Next, with the ceramic student sheet 9 fixed with which this ink pattern 5 was formed, as shown 
in drawing 1 (e), it pushes against the ceramic student layered product front face fixed to the predetermined position. And 
after moving a press 7, as shown in drawing 1 (f), the ceramic student sheet with which the ink pattern 5 was formed can 
be imprinted to a ceramic student layered product by exfoliating the base film 8 in the direction of an arrow 6. 
[0023] In the form 1 of this operation, since it can be dealt with in the state where it was fixed to the base film 8, even if 
the ceramic student sheet 9 is 5 micrometers or less in thickness, it can be dealt with. This ceramic student sheet 9 has the 
ink pattern 5 imprinted from intaglio printing 4 in the state where it was fixed to the press 7. And on the ceramic student 
layered product positioned beforehand, this press 7 is positioned mechanically. The ceramic student sheet 9 with which 
the ink pattern 5 was formed from this press 7 will be imprinted on the ceramic student layered product positioned 
beforehand. And the laminating of the ceramic student layered product can be carried out in a high laminating precision 
(that is, position gap of two or more internal electrodes 13 small) by performing the process of drawing 1 (a) - (f) two or 
more times. 

[0024] In this invention, even if the number of laminatings performs a press 7 dozens of times to hundreds times by 
performing alignment mechanically by both on intaglio printing 4 and the ceramic student layered product 12, gap of an 
internal electrode 13 is hardly generated. In this way, by using this manufacturing installation, it is highly precise and 
high-speed and laminating ceramic electronic parts can be manufactured. 

[0025] Furthermore, it explains in detail. As laminating ceramic electronic parts, the stacked type ceramic condenser was 
taken for the example, and it manufactured using the manufacturing installation of the form 1 of operation. First, an 
electrode material uses a ball mill, made it distribute to an ethyl-cellulose resin and a solvent, and ink-ized Pd powder 
with a particle size of 0.3 micrometers. Intaglio printing 4 ground the copper plate with high precision, it ******** *ed 
and the electrode pattern was produced by carrying out Cr plating on this. This ink was dropped on intaglio printing 4, 
and the ink pattern 5 was formed using the doctor 10. The base film 8 with ceramic student sheet 9 of a sheet was fixed to 
the press 7. And the ceramic student sheet 9 was pushed against intaglio printing 4 as shown in drawing 1 (a) - (b), and 
the ink pattern 5 was formed in the front face. After drying this ink pattern 5 on a press 7, as shown in drawing 1 (e) - (f), 
it pushed against ceramic student layered product 12 front face which builds in the internal electrode 13 of one or more 
layers fixed to the predetermined position, and the laminating of the ink pattern 5 and the ceramic student sheet 9 was 
carried out. 

[0026] It explains using drawing 1 . The thing with a thickness of 200 micrometers was used for the ceramic student 
layered product 12. After fixing this ceramic student layered product to a predetermined position, the ceramic student 
sheet 9 with which the ink pattern 5 was formed from the press 7 was imprinted, in this way, drawing 1 (e) ~ the ceramic 
student layered product 12 by which the internal electrode 13 of one or more layers was formed in the considerable 
interior was produced The 100-layer laminating of a multiple-times repeat and the internal electrode was carried out for 
this process. Then, this ceramic student layered product was cut and calcinated in the predetermined configuration, the 
external electrode was formed, and the stacked type ceramic condenser was manufactured (it is called an invention 1 
below). 



[0027] Next, the gravure method was used for the ceramic student sheet (overall length of 1000m) of the same 10- 
micrometer * as the conventional method for comparison, and the ink pattern was printed in continuation rotation The 
image recognition of this ink pattern was read and carried out by the CCD camera, and the automatic laminating of the 
100 layers was earned out. And similarly, cutting, baking, and the external electrode were formed in the predetermined 
configuration, and it considered as the stacked type ceramic condenser (it is conventionally called elegance 1 below) 
[0028] When elegance 1 compared the property of 10,000 pieces each respectively an invention 1 and conventionally the 
capacity variation of elegance 1 of the capacity variation of an invention 1 was 14% conventionally 2%. Then when the 
cross section of each product was observed, with the invention 1, the laminating of the internal electrode of 100 layers 
was earned out with high precision in the amount of gaps of 2 micrometers of less (in the form 1 of this operation) since 
a base film can be fixed to the direct press 7 and an imprint laminating can be carried out on a ceramic student layered 
product as it is -- it is - elegance 1 shows an internal electrode to drawing 1 1 conventionally as -- random -- shifting - 
** (with the badness of the precision in an image recognition) The amount of gaps was a maximum of 30 micrometers 
because of the badness of the handling nature of a thin ceramic student sheet. 

[0029] The stacked type ceramic condenser of 1005 sizes (1.0mmx0.5mm) was taken for the example, and this laminating 
gap was analyzed as product variation. In the case of 1 005 sizes, the width of face of an internal electrode 1 3 is set to 
about 300 micrometers. When **30 micrometers of internal electrodes shift like elegance 1 before here capacity 
tolerance becomes a maximum of **10%. Product specification is **5% or less of electrostatic-capacity tolerance at the B 
weighting (K type) of a Hi-k system in the case of **10% of electrostatic-capacity tolerance, and TC system and **30- 
micrometer laminating gap lowers the product yield greatly in elegance 1 conventionally. The laminating gap in the case 
of this invention article 1 can make the product yield high small. 

[0030] Since gravure conventionally used in elegance 1 is performed on a ceramic student sheet weak in intensity a base 
film needs to use what has high intensity thick, and cost's is [ gravure ] expensive. For this reason, generally, as for a base 
film, the resin film below 75-micrometer thickness is used, and the ceramic student sheet formed on this becomes the 
scarce thing of mechanical strength. In order to carry out alignment of the film-like thing with high precision, even when 
highly precise image-recognition equipment is used, the relation of the pattern recognition precision of a CCD camera to 
alignment precision is difficult for making it 20 micrometers - 30 micrometers or less. In this way, when a 100 or more 
layer laminating is carried out, a maximum of **30 micrometers of each class will shift, and it is considered that the blank 
from the capacity value variation and the specification value as a product occuned (stacked type ceramic condenser of the 
high precision high capacity which is especially B weighting etc.). 

[0031] On the other hand, since an ink pattern was directly formed in the ceramic student sheet fixed to the press 7 in the 
case of an invention 1, even if it used the about 25-micrometer thin base film 8, a high laminating precision was acquired. 
Thus, base film expense and manufacturing facility expense can be held down cheaply. Moreover, since the time and the 
installation cost which alignment takes were also conventionally made to 1/2 or less at total cost as compared with the 
image recognition of elegance 1 in the case of the manufacture method and manufacturing installation which were used 
for this example, productivity has been improved more. 

[0032] (Form 2 of operation) It explains, making drawing 2 reference about the form of operation of the 2nd of this 
invention below. Drawing 2 (a) - (d) shows an example of the manufacture method of the laminating ceramic electronic 
parts of the form 2 of operation. 

[0033] Drawing 2 (a) uses a pressure roll 14 on the ceramic student sheet 9 formed in the base film 8 which had the end 
fixed at least, and its front face, and shows signs that imprint formation of the ink pattern 5 is carried out. A pressure roll 
14 is in the state forced on intaglio printing 4 from the base film side, and it moves, rotating in the direction of an arrow 6 
In this way, as shown m drawing 2 (b), the ink pattern 5 is formed on the ceramic student sheet 9. Next, a ceramic student 
sheet carnes out fixed distance movement as it is, and it is mechanically positioned on the ceramic student layered 
product beforehand fixed to the predetermined position as shown in drawing 2 (c). The ceramic student sheet 9 with 
which the ink pattern 5 was formed by making a press 7 exercise like an arrow 6 is imprinted on the front face of the 
ceramic student layered product 12. Drawing 2 (d) is drawing which the press 7 after an imprint moved to the arrow 6, 
and ended a senes of processes. Thus, since the base film 8 is mechanically positioned in drawing 2 (a) - (d) each time, in 
a laminating process at each time, a high precision laminating without position gap can be performed to the ceramic 
student layered product beforehand fixed to the predetermined position. 

[0034] Drawing 2 (a) By repeating the process of - (d) multiple times (for example, 100 times or more), an internal 
electrode 13 can always be formed in the same position, and laminating gap is hardly generated. Moreover in the form 2 
of operation, since the ceramic student sheet 9 can use a roll-like thing (long picture 100m or more), it is raised in the 
printing nature to the printing, or the laminating nature to a ceramic student layered product. 

[0035] Furthermore, it explains in detail. In the form 2 of this operation, the ceramic student sheet (long volume 200m or 
more) and the ink pattern 5 used the same object as the form 1 of operation. Alignment to the intaglio printing 4 of the 
ceramic student sheet of this long volume was performed first. This alignment fixes the end of a ceramic student sheet 
and pulled other ends by fixed tension. While fixation has held the ends of a ceramic student sheet by the chuck 



mechanically and was fixed, it formed two or more pin holes by the puncher (phi5mm). And while it had been fixed by 
the chuck, as it was shown in drawing 2 (a) - (b), imprint formation of the ink pattern 5 was carried out on the ceramic 
student sheet 9 using the pressure roll 14. Next, the ceramic student sheet 9 with which this ink pattern 5 was formed on 
the ceramic student layered product 12 as shown in drawing 2 (c) - (d) was imprinted. Two or more pin holes formed at 
the time of printing were used for the alignment of the ceramic student sheet 9 to the ceramic student layered product 12. 
It carried out by inserting a commercial pin (phi5mm, a height of 5mm) in the pin hole of this green sheet 9. 
[0036] Since in the case of the form 2 of this operation processing for positioning of printing, a pin hole, etc. can be 
performed where an end is fixed at least, gap of a relative position with the ink pattern 5 is not produced. And it carries 
out based on this pin hole for positioning, and since a laminating can be carried out, laminating precision is also very high 
and it can carry out. " 

[0037] In this way, the ceramic student layered product 12 by which the internal electrode 13 of one or more layers was 
formed in the interior was produced. The 100-layer laminating of a multiple-times repeat and the internal electrode was 
carried out for this process. Then, this ceramic student layered product was cut and calcinated in the predetermined 
configuration, the external electrode was formed, and the stacked type ceramic condenser was manufactured (it is called 
an invention 2 below). The capacity variation of an invention 2 is 2%, and was conventionally made small compared with 
elegance 1 (capacity variation is 14%). Although the laminating was carried out in the amount of gaps of 2 micrometers 
or less with high precision [ even result / which evaluated the amount of gaps of an internal electrode from the cross 
section of an invention 2 / the internal electrode of 100 layers ], conventionally, in elegance 1, the internal electrode was 
shifted at random, as shown in drawing 1 1 , and the amount of gaps was a maximum of 30 micrometers. 
[0038] With the form 2 of operation, since the continuous base film performs printing and a laminating, a print speed can 
be made quick and laminating time can also be shortened. Moreover, as shown in drawing 2 (d), exfoliation of the base 
film 8 after a laminating can also be simplified. In order to position by fixing the end of a base film in the form 2 of this 
operation, printing and the laminating in the state of having no base film (ceramic student sheet simple substance) are not 
performed. However, in the form 5 of operation of this invention mentioned later, the method of performing printing and 
the laminating in a ceramic student sheet simple substance, i.e., being ultra-thin, without a base film is also offered. 
[0039] (Form 3 of operation) The form of operation of the 3rd of this invention is explained using drawing 3 - drawing 6 
below. Drawing 3 is the composition perspective diagram of the whole equipment, and 15 is a pin which fixes the ceramic 
student layered product 12 to a predetermined position. Drawing 4 - drawing 6 explain printing and a laminating process 
in detail. The difference between the form 1 of operation or the form 2 of operation is the point of sticking the ceramic 
student sheet on the cylinder-like impression cylinder. The intaglio printing 4 in the form 3 of operation is the thing of a 
tabular, and can be created also by the method of machining with the needle of a diamond, and the etching method 
explained with the form 2 of operation. In the form 3 of this operation, it is beforehand tacking carried out of the ceramic 
student sheet to the front face of a pressure roll 1 4 at the time of printing. 

[0040] Generally this pressure roll 14 is called cylinder-like impression cylinder. Furthermore, it explains in detail. It used 
by using the ceramic student layered product same as a printing hand-ed as drawing 2 as 20cm angle. Moreover, as 
intaglio printing, it machined to the copper plate with a thickness of 1mm, and the thing of 30cm angle which carried out 
Cr plating was used for the front face. Moreover, ink used the thing of the same Pd as the gestalt 1 of operation. As first 
shown in drawing 4 , the ceramic student sheet 9 was fixed to the front face of a pressure roll 14. And the ceramic student 
sheet 9 twisted around the front face of a pressure roll 14 was pushed against the intaglio printing 4 in which the ink 
pattern 5 was formed, and as shown in drawing 5 , the ink pattern 5 was formed on the ceramic student sheet 9. And the 
ceramic student sheet 9 with which this ink pattern 5 was formed as shown in drawing 6 as it is was imprinted on the 
ceramic student layered product 12 fixed in the pin 15 grade. 

[0041] In the case of the manufacturing installation of the gestalt 3 of this operation, since it can carry out continuously 
from printing to a laminating by rotating the ceramic student sheet 9, a production cost can be lowered. 
[0042] Thus, by fixing using a pin etc., only fixed distance can shift a ceramic student layered product by turns for every 
laminating. On the other hand, the ceramic student sheet with which the ink pattern was formed can shift an internal 
electrode by turns by making the position same each time carry out a laminating. In this way, as shown in drawing 10 , an 
internal electrode 1 can be shifted with high precision than before. Or a ceramic student layered product can be shifted 
only 90 degrees, 180 degrees, or 270 degrees for every laminating. Also in this case, as shown in drawing 10 , an internal 
electrode 1 can be shifted to the high degree of accuracy more than before. In addition, staggering of the fixed distance for 
every laminating and 90 - 270 rotations can be performed not only by the ceramic student layered product side but by the 
impression cylinder side. Also in this case, high precision staggering more than before can be performed. 
[0043] In addition, the imprint nature of an ink pattern which dried the intaglio printing front face by carrying out ablation 
processing so that it might become easy from intaglio printing to exfoliate ink is raised. As ablation processing of intaglio 
printing, artificers can use the method proposed by JP,4-246594,A. Moreover, a resin and glass can be used for the quality 
of the material of intaglio printing in addition to a metal, and a long picture or an endless resin film can also be used for it. 



[0044] When using a long resin film, you may carry out alignment using the pin hole formed in the base film or the 
ceramic student sheet 9. Moreover, it can use by twisting around the surroundings of a pressure roll 14 temporarily also to 
a continuous ceramic student sheet (long picture). 

[0045] (Gestalt 4 of operation) It explains, making drawing 7 and drawing 8 reference about the gestalt of operation of the 
4th of this invention below. Drawing 7 shows signs that an ink pattern is imprinted from the cylinder-like intaglio printing 
16 to the cylinder-like impression cylinder 9, i.e., the ceramic student sheet of a sheet wound around the pressure roll 14 
Drawing 8 shows signs that an ink pattern is imprinted from the cylinder-like intaglio printing 16 to the ceramic student 
sheet 9 fixed to the impression cylinder with a cross section. Since there is little welding pressure since the process 
tolerances (cyhndricity etc.) of intaglio printing are raised and a printing pressure is also changed into a linear pressure 
from planar pressure and it ends with making intaglio printing into the shape of a cylinder as shown in the gestalt 4 of 
operation, a machine also becomes cheap. 

[0046] If cylinder-like intaglio printing 16 is made into the shape of a cylinder sleeve (both-sides taper cone 
specification), the gravure version (for commercial general printing) can be used for it. As this gravure version an 
inverted halftone gravure can be used in addition to conventional gravure. In the case of this inverted halftone gravure the 
method of performing exposure to a version from a lith film, and the thing (what is generally called laser platemaking) 
which engraves directly using laser can be used, and it can prepare a version for high degree of accuracy and a low cost 
more^By making it the shape especially of a cylinder sleeve, since a version is made in midair, a weight can be reduced 
and the degree of rigidity can be improved simultaneously, moreover, the pin center,large appearance of the version at the 
time of exchanging two or more versions by making both sides into taper cone specification - also carrying out (a 
printing pattern flagging or bleeding, if eccentricity is carried out) ~ it can do simple and with high precision 
[0047] Moreover, it can divert also as an object for long pictures by creating the mechanism temporarily twisted around 
the surroundings of a pressure roll 14 also to a long ceramic student sheet. Moreover, since the ink pattern 5 can be 
imprinted from the cylinder-like intaglio printing 16 by turns by using two or more pressure rolls 14, productivity is 
reused. 

[0048] Thus, in the gestalt 4 of operation, productivity is raised at the speed near continuation printing (rotary printing) It 
can carry out at high speed and with high precision also about the alignment of the ceramic student sheet with which the 
ink pattern was formed to a ceramic student layered product. 

[0049] (Gestalt 5 of operation) The gestalt of operation of the 5th of this invention is explained using drawing 9 below 
The gestalt 5 of operation is printed on an ultra-thin ceramic student sheet 20 micrometers or less, without using a base 
film and signs that the laminating of them is carried out are explained. Corresponding to the demand of the formation of 
small high capacity of the stacked type ceramic condenser of a commercial scene, the quantity of production is increasing 
especially this ultra-thin ceramic student sheet 20 micrometers or less (there is much 5 micrometers or more about 15 
micrometer) by recently. Since such an ultra-thin ceramic student sheet was weak, by the conventional manufacture 
method, size gaps of an about 30-100-micrometer ink pattern occurred frequently in printing and the laminating process 
In the gestalt 5 of this operation, a ceramic student sheet is directly imprinted on intaglio printing, it is positioning and 
imprinting intaglio printing and a ceramic student sheet by one on the positioned ceramic student layered product and an 
r u ™" C ? ramiC Student sheet also makes Possible highly precise printing and laminating about 2 micrometers o'r less 
[0050] Furthermore, it explains in detail. As first shown in drawing 9 (a), the ink pattern 5 was formed on intaglio printing 
4. Next, by sticking the ceramic student sheet 9 on intaglio printing 4, the laminating to a ceramic student layered product 
can be performed without a base film. After forming the aforementioned ceramic student sheet on a base film and making 
it stick on intaglio printing 4 the whole base film in the case of a ceramic student sheet 20 micrometers or less the state of 
dr * wtn g 9 0>) can be acquired by exfoliating only a base film. Since this method did not give a damage to a base film 
when it actually experimented in it using the 50-micrometer base film, ten reuse or more was possible for it The ' 
laminating ceramic electronic parts which considered future earth environment can be manufactured 
[0051] In addition, intaglio printing 4 may be the object of a tabular like drawing 9 , and even if it is the thing of the 
commercial gravure version (the shape of a cylinder), it can manufacture laminating ceramic electronic parts using the 
same printing and laminating method. " 6 

[0052] Moreover, in this invention, since the ceramic student sheet 9 can be directly formed in the front face of a press 7 
or a pressure roll 14 also to an ultra-thin ceramic student sheet 20 micrometers or less gaining support of a base film like 
the above-mentioned, in the gestalten 1 -5 of operation, a base film is reusable. 

[0053] hi addition, in this invention, since a ceramic student sheet can be printed in the state where it twisted around the 
impression cylinder or the pressure roll, it can prevent stretch of the base film in the time of the large area which became a 
problem by the conventional screen version or gravure continuation printing, and a ceramic student sheet In this way in 
this invention, the large-sized printing area to 1000mm angle grade can be printed at once beyond impossible 300mm 
angle and even if it is the large area of a parenthesis, a high precision laminating can be performed without laminating 
gap. Moreover, taking advantage of this feature, the pattern according to a different product configuration on one version 
or product property is earned, and it can print at once on the same ceramic student sheet. In this way, it is also easy to 



improve productivity. 

[0054] In addition, by covering with the thickness of 0.01mm or more 50mm or less the elastic body which consists of 
rubber or a resin in the front face of an impression cylinder or a pressure roll, even when he has no base film at the time of 
a laminating, a blemish is not attached to a ceramic student sheet. In less than 0.01mm, the thickness of this covering will 
become easy to cause a laminating gap at the time of the laminating to a ceramic student layered product, if the life is 
small and exceeds 50mm. In this invention, when silicon resin was used, the thickness of 0.5mm was practical. 
[0055] 

[Effect of the Invention] Since printing of laminating ceramic electronic parts and the process of a laminating can both be 
performed with high precision as mentioned above according to this invention, various laminating ceramic electronic 
parts can be manufactured cheaply. 



[Translation done.] 



